Involvement of vitamin D3 with cardiovascular function. III. Effects on physical and morphological properties.
We have previously shown that depletion of vitamin D3 in rats results in a large increase in the contractile function of isolated hearts (R. E. Weishaar, J. Clin. Invest. 79: 1706-1712, 1987). To characterize the mechanism responsible for this increase, the effect of vitamin D3 depletion on key physical and morphological properties of cardiac muscle was examined. Depletion of vitamin D3 increased the heart weight/body weight ratio. This increase could neither be blocked by limiting hypocalcemia nor reversed by restoring increasing serum calcium levels. The cardiomegaly observed 9 wk after vitamin D3 depletion was not accompanied by an increase in myocardial water content or leakage of myocardial creatine phosphokinase and was not caused by myocardial cell hypertrophy. Histological examination of ventricular muscle from vitamin D3-deficient rats revealed a significant decrease in myofibrillar area and a significant increase in extracellular space. The increase in extracellular space was accompanied by a significant increase in myocardial collagen. Prevention of hypocalcemia in the vitamin D3-deficient rats did not prevent the increase in myocardial collagen. Such alterations in the physical and morphological properties of myocardial tissue might represent the basis for the change in myocardial contractile function that accompanies lengthy periods of vitamin D3 deficiency.